4:                         KINEMATICS OF MACHINERY.
studied as an engine just as a mill engine can be treated, without considering the application of the energy beyond the engine itself.
As we know nothing of the absolute motion of a body, and can only know its motion relative to other objects, it can have as many relative motions as there are objects with which to compare its changes of position.
A pair of locomotive drivers, for example, rotate on their axle relative to the frame; they roll along the track (each point tracing a curve of the cycloidal class) relative to the track or the earth; they rotate about the axis of their pins relative to the attached side rods; and have still different motions relative to the wheels on the other axles, to the piston, etc.
It is important to get a clear conception of relative motion, for in the study of mechanism the treatment may often be much simplified by referring a motion to some member other than the frame of the machine, as to other moving parts.
Throughout this work it will frequently happen that the motion of a part relative to some other moving part will be discussed; but it is to be understood, unless distinctly indicated to the contrary, that the word " motion" refers to the change of position relative to the frame. Likewise, when a member is said to be at rest, fixed or stationary, it is to be understood that its position relative to the frame remains unchanged.
Two portions of a rigid body can have no motion relative to each other; for a. change of the relative positions of such parts involves a change of form, and this is not consistent with the conception of a rigid body. It will be evident, upon brief reflection, that two separate bodies which have no relative motion could be rigidly joined without afecting any motions that they may have; for as they do not change their position relative to each other they must have identical motions relative to all other bodies, and may be treated as parts of the same body so far as their motions are concerned.
Bodies which have no motion relative to each other have the same motion relative to any other body.
The converse of this statement, that all bodies which have the same motion relative to another body have no motion relative to